The essential oil from the leaves of Tagetes pusilla Kunth (Asteraceae) collected from Mérida, Venezuela, was analyzed by GC/MS. A yield of 0.38% oil was obtained by hydrodistillation. Only two components, trans-anethole and 4-allylanisole were identified by comparison of their mass spectra with those in the Wiley GC-MS Library data base.
The genus Tagetes (family Asteraceae) is comprised of about 55 species that are distributed worldwide. In Venezuela, around five of these have been located in the Andes area. T. pusilla Kunth is an annual herb, 30 cm in height, with a distinctive anis fragrance, that grows at 1500-2500 m above sea level [1] . This genus is very rich in species containing essential oils [2] . Previous investigations have reported marked differences in oil composition of different species [3] [4] [5] [6] , In traditional medicine, Tagetes species have been used for their diuretic, antispasmodic anti-inflammatory, antihemorrhagic, diaphoretic, anthelmintic and carminative properties [7] . Furthermore, antioxidant, antiviral and insecticidal activities have also been reported [8] [9] [10] [11] . The purpose of the present study was to investigate the chemical composition of the essential oil of T. pusilla collected in the Venezuela Andes, and to compare this with the composition of the essential oil of the same species reported from Bolivia, as well as of other species from South America.
T. pusilla leaves collected from Mérida, Venezuela yielded 0.38% of essential oil. GC-MS analyses showed the presence of only trans-anethole (KI 1283, 70%) and 4-allylanisole (KI 1200, 30.0%) These results differed from those obtained for the essential oil of the same species collected from Bolivia [7] , in which transanethole (92.2%) and α-pinene (0.4%) were the only compounds observed. A study of 78 collections of T. filifolia from different locations in south-central Mexico revealed trans-anethole as the main component [2, 12] . However, T. patula oil from Venezuela contained piperitone (33.8%), trans-β-ocimene (14.8%), terpinolene (13.9%) and β-caryophyllene (9.6 %) [3] . T terniflora from Argentina yielded cis-tagetone (67.0%) and cis-ocimene (18.0%), while T. laxa from the same location contained trans-tagetenone (31.8%), cis-tagetenone (23.5%), cis-β-ocimene (20.4%) and trans-β-ocimene (17.7%) [4] . The major components of T. minuta essential oil from Bolivia were menthone (32.8%), neomenthol (0.4%) and trans-caryophyllene (3.8%) [5, 6] . The two constituents observed in T. pusilla oil in the present investigation are commonly used in the pharmaceutical, cosmetic and food industry [7, 9] , and thus this oil might be an important source of these compounds.
Experimental
Plant material: Leaves of Tagetes pusilla were collected from "El Valle", Mérida, Venezuela, at 1600 m above sea level. A voucher specimen (DB 025) has been deposited in the Luis Terán Herbarium of the Faculty of Pharmacy and Bioanalysis, University of Los Andes, Mérida, Venezuela.
Isolation of essential oil:
Leaves (900 g) were cut into small pieces and submitted to hydrodistillation for 4 h, using a Clevenger-type apparatus. The oil was dried over anhydrous sodium sulfate and stored at 4ºC. column (AT-5, Alltech Associates Inc., Deerfield, Il), 60 m x 0.25 mm, film thickness 0.25 µm, was used. The initial oven temperature was 60°C; this was then raised to 260°C at 4°C/min, and the final temperature maintained for 20 min. The injector and detector temperatures were 200°C and 250°C, respectively. The carrier gas was helium at 1.0 mL/min. The sample was injected using a split ratio of 1:100. Retention indices were calculated relative to C 8 -C 24 n-alkanes, and compared with values reported in the literature [13, 14] .
Gas chromatography-mass spectrometry:
The GC-MS analyses were carried out on a Hewlett Packard GC-MS system, model 5973, fitted with a 30 m long, crosslinked 5% phenylmethyl siloxane (HP-5MS, Hewlett Packard, USA) fused-silica column (0.25 mm, film thickness 0.25 µm). The source temperature was 230°C, the quadrupole temperature 150°C, and the carrier gas helium, adjusted to a linear velocity of 34 m/s. The ionization energy was 70 eV, and the scan range 40-500 amu at 3.9 scans/s. The injected volume was 1.0 µL of a 2% dilution of oil in n-heptane. A Hewlett Packard ALS injector was used with a split ratio of 1:100. The identification of the oil components was based on the Wiley MS data library (6th ed), followed by comparisons of MS data with published literature [13] .
